Purpose To investigate associations between a wide variety of psychosocial work conditions and sickness absence in a medium-sized company. Methods Prospective cohort study of 395 employees working in an insurance office. Self-reported psychosocial work conditions were measured by questionnaire in January 2002 and linked to registered sickness absence in the period January 2002 to December 2004 adjusting for earlier sick leave and psychological distress. Results The questionnaires of 244 employees were eligible for analysis. Decision authority and co-worker support were associated with sickness absence days, but their associations with sickness absence episodes were not significant. Role clarity was associated with the number of sickness absence days, but only with the number of short sickness absence episodes in women.
Introduction
New work practices and rapid technological advances are changing the nature of jobs. In many developed countries, unhealthy physical and chemical exposures in work have been substantially reduced, as well as their accompanying diseases. Work has become mentally demanding and there is a steady increase in workload leaving employees with less control over their work (Sparks et al. 2001; Smulders 2006) . Employees are often being required to work beyond their contracted hours due to tight deadlines and understaffing. Moreover, many organisations are reducing their permanent workforce and converting to a culture of temporary contracts, increasing feelings of insecurity among the personnel (Parent-Thirion et al. 2007 ). These factors are associated with poor mental health and sickness absence (Stansfeld and Candy 2006) .
Sickness absence is a strong predictor of disability and mortality (Kivimäki et al. 2003 (Kivimäki et al. , 2004 . Additionally, the economic costs for sickness absence are a substantial social burden in countries where employees receive sick-leave benefits. Although there is a large body of knowledge about the impact of the psychosocial work environment on the risk of sickness absence, the associations are still poorly understood (Allebeck and Mastekaasa 2004; Rugulies et al. 2007 ). Large-scale prospective studies, investigating demand-control-support variables, have found that low levels of control over work were related to high levels of sickness absence, whereas the results for demands and support were inconsistent (North et al. 1996; Niedhammer et al. 1998; Vahtera et al. 2000; Melchior et al. 2003; Moreau et al. 2004; Head et al. 2006) . Psychological job demands are assumed to consist of different types of demands, such as amount of work, work pace and emotional demands (Kristensen et al. 2004 ). This might explain the inconclusive associations with sickness absence and calls for a more specific conceptualization of psychological demands (Rugulies et al. 2007 ). Moreover, other factors, such as job insecurity, role clarity, role conflict, the meaning of work, and fairness at work have recently been identified as predictors of sickness absence (Nielsen et al. 2004 (Nielsen et al. , 2006 Lund et al. 2005; Rugulies et al. 2007; Duijts et al. 2007 ). Thus, a more comprehensive approach is needed in which psychosocial work conditions are conceptualized broadly. In the present study, we investigated the prospective associations between a wide variety of psychosocial work conditions and sickness absence among office employees. Most studies on the associations between psychosocial work environment and sickness absence investigated large populations. It is necessary for occupational health practice to know whether the results of those large-scale studies suffice to characterize the psychosocial work environment of small-and medium-sized companies. Based on the literature, we hypothesize that job control in terms of decision latitude is also associated with sickness absence in a medium-sized insurance office employing 395 persons. Furthermore, we were interested in the question whether other psychosocial work determinants such as emotional demands, role clarity, role conflict, and job insecurity are associated with sickness absence in this company.
Earlier studies assessed sickness absence either by sick days or by episodes. In the present study, we measured both which enabled us to study differences in the associations of psychosocial work conditions with sickness absence days and sickness absence episodes.
Method

Study design and population
The present study is a prospective cohort study with a 3-year follow-up of office employees, in which the questionnaire data are linked to sickness absence data registered by ArboNed Occupational Health Services. The study population was a sample of convenience and included the personnel, a medium-sized (N = 395) insurance company. Selection into the insurance office and into this particular work was similar in men and women. The employees had comparable educational levels (senior secondary vocational educations in administration, book-keeping or insurances), job grades, and income. All workers were office employees doing computer work. Employees in the insurance and public relations departments also had customer service tasks. Ethical approval was sought from the Medical Ethics Committee of the University Medical Center Groningen, who advised that ethical approval was not required.
Measurement of psychosocial work conditions
In January 2002, the insurance company distributed the Experience and Assessment of Work Questionnaire (Van Veldhoven and Meijman 1994) among the personnel and asked them to return the completed questionnaire by post to ArboNed Occupational Health Services. The self-administered questionnaire consisted of 27 subscales comprising a total of 232 questions on work conditions, which were answered on a four-point Likert-scale ranging from 0 (=always) to 3 (=never). The internal consistency of the subscales was characterized by rho (q) and scales with q [ 0.80 were considered consistent (Drenth and Sijtsma 1990) . For this study, we used 12 subscales: work pace (11 items; q = 0.89), emotional demands (7 items; q = 0.85), psychological workload (11 items; q = 0.87), repetitive work (6 items; q = 0.82), educational opportunities (4 items; q = 0.84), job autonomy (11 items, q = 0.90), decision authority (8 items; q = 0.85), supervisor support (9 items; q = 0.90), co-worker support (9 items; q = 0.87), role clarity (9 items; q = 0.81), role conflict (9 items; q = 0.80), and job insecurity (4 items; q = 0.95). The scores of each subscale were standardized according to the formula: subscale score 3 Â number of subscale items Â 100 after which all subscales obtained a score between 0 and 100. The subscales job autonomy, decision authority, supervisor support, and co-worker support were reversed, meaning that high scores corresponded with low autonomy, low decision authority, and low support, respectively.
The Experience and Assessment of Work Questionnaire also measured the need for recovery after work (11 yes/no items about fitness and relaxation after work; q = 0.87), rumination (4 yes/no items about worrying; q = 0.80), emotional reactions (12 yes/no items; q = 0.89), and sleep problems (14 yes/no items; q = 0.95). The scores of these scales were added up and according to Van Veldhoven and Meijman Th (1994) reflected psychological distress, which we regarded as a proxy for the mental health status of the employees with higher scores representing more distress and poorer mental health.
Measurement of sickness absence
The questionnaire data were linked to prospective sickness absence data retrieved from the records of ArboNed Occupational Health Services in which the first and last dates of all absences were registered. Sickness absence days and episodes were calculated on the individual level. We counted the total number of sickness absence days for each employee in the period January 1st 
Statistical analyses
The number of absence days was skewed to the right [mean 48.9 days, standard deviation (SD) 82.8 days; median 18.0 days]. Normal distribution was approximated after logarithmic transformation: mean 2.9 (SD = 1.5) and median 2.9. The prospective associations between psychosocial work conditions and the log-transformed number of sickness absence days were analyzed with multiple linear regression (SPSS for Windows, version 15) controlling for earlier sick-leave and psychological distress. The linear regression models fitted the number of sickness absence days in men and women well but explained little (12-14%) of the variance in the number of sickness absence days.
To examine the prospective associations between psychosocial work conditions and sickness absence episodes, a Poisson regression model was computed using GENLOG for general log-linear analysis in SPSS for Windows version 15. The Poisson distribution implies that the variance is equal to the mean (l). The Poisson model showed a good fit for the number of long episodes. The variance in the number of short episodes of absence, however, was greater than the mean resulting in overdispersion. Therefore, a zero-inflated negative binomial distribution was estimated for short absences using Transition Data Analysis version 6.4f (Blossfeld and Rohwer 2002) . The negative binomial distribution proved to be a better fit for the number of short sickness absence episodes. In the negative binomial model and the Poisson regression model earlier sick-leave and psychological distress were adjusted for.
Results
Of the distributed 395 questionnaires, 265 (67%) were returned to the occupational health service. Twenty-one questionnaires were excluded because they were not complete. Thus, a total of 151 employees (64 men and 87 women) were not eligible for analysis. These non-participants were 39.2 [standard deviation (SD) = 7.1] years of age, had 6,271 sickness absence days and a total of 732 sickness absence episodes, of which 686 short episodes and 46 long episodes, during follow-up. 244 participants (103 men and 141 women) were 39.0 (SD = 8.9) years of age which did not differ significantly from non-participants (Mann-Whitney U test: P = 0.977). They had 11,940 sickness absence days, and a total of 1,085 sickness absence episodes, 991 short episodes and 94 long episodes which did not differ significantly from non-participants considering Mann-Whitney U test results P = 0.465 (for short episodes) and P = 0.338 (for long episodes). None of the participants dropped out during the 3-year study period. The sickness absence characteristics of participating men and women are summarized in Table 1 . Men had 350 sickness absence episodes with a mean duration of 10.0 (SD = 31.1) days and women had 735 sickness absence episodes with a mean duration of 13.3 (SD = 39.3) days. Psychosocial work conditions and sickness absence days
Men had lower scores on repetitive work than women as shown in Table 2 , with P \ 0.01 using the Mann-Whitney U test. Men also had lower scores on job autonomy (P \ 0.01) and decision authority (P \ 0.01), meaning they perceived higher autonomy and decision authority in their work than women. The associations between the psychosocial work conditions and sickness absence days are also presented in Table 2 . The total population decision authority (P = 0.04) and co-worker support (P = 0.03) were positively related to the number of sickness absence days. Because these scales had reversed scores, this meant that the higher decision authority and higher co-worker support were associated with fewer sickness absence days. Role clarity was negatively related (P = 0.04) to the number of sickness absence days. Gender was significantly associated with the number of sickness absence days; therefore we stratified the results by gender. In men, the decision authority was associated with the number of sickness absence days, though marginally significant (P = 0.05). Job insecurity was non-significantly associated (P = 0.06) with the number of absence days in men. In women, the role clarity was negatively associated (P = 0.03) with the number of sickness absence days during follow-up.
Psychosocial work conditions and sickness absence episodes Table 3 shows the associations between psychosocial work conditions, and the number of short and long episodes of sickness absence. We found significant gender differences and the number of long sickness absence episodes were higher with increasing age [rate ratio (RR) = 1.38; P = 0.02]. Therefore, we chose to stratify the results by gender and adjust for age in the analyses.
In men, the highest RR was found for co-worker support with regard to short episodes of sickness and for work pace when long episodes were considered. However, the associations between these work conditions and the number of sickness absence episodes were not statistically significant (Table 3 ). In women, the work pace (RR = 0.89, P = 0.02) and role clarity (RR = 0.86, P = 0.01) were negatively related to the number of short episodes of sickness absence. When long episodes were Mean and standard deviation (SD) of the psychosocial work conditions on a score range of 0 (low) to 100 (high), with exception of the scales job autonomy, decision latitude, supervisor support and co-worker support which had reversed scores (0 = high and 100 = low). The table also shows the reference scores for the Dutch financial sector. The results of multiple linear regression analysis using the model ln(y) = a ? b 1 x 1 ? b 2 x 2 ?….. ? b i x i are presented in regression coefficients (b) with their standard errors (SE) adjusted for earlier sick-leave and psychological distress. The R 2 value is a measure of the proportion of explained variety in sickness absence days considered, the highest RR was found for emotional demands and co-worker support, but these associations were not significant.
Discussion
In this study, we prospectively analyzed associations of a wide range of psychosocial work conditions in a mediumsized insurance company with the number of registered sickness absence days and episodes in both genders, adjusting for earlier sick-leave and psychological distress, the latter being regarded as a proxy for the mental health status. The associations between psychosocial work conditions and sickness absence days differed from those between psychosocial work conditions and episodes of sickness absence. Decision authority and co-worker support were significantly associated with the number of sickness absence days but not episodes. Furthermore, the associations between psychosocial work conditions and sickness absence were gender-specific. Decision authority was associated with the number of sickness absence days in men but not in women. Role clarity was associated with the number of sickness absence days in women but not in men. Role clarity was also associated with the number of short episodes of sickness absence in women but not in men.
In most studies, the sickness absence is determined by counting the episodes of absence which are often divided into short and long episodes. North et al. (1996) examined the association between the psychosocial work environment and subsequent rates of short (B7 days) and long ([7 days) episodes of absence in 10,314 British civil servants. They found the levels of control, in terms of variety and use of skills, and support at work to predict the rates of short and, to a lesser extent, long episodes of absence. The GAZEL cohort studies included 12,555 employees working in the French national electricity and gas company, and showed that low levels of decision latitude for both sexes and low job support for males were significant predictors of the number of sickness absence episodes (Niedhammer et al. 1998; Melchior et al. 2003) . Associations of job demands, decision latitude, and support at the workplace with the number of sickness absence episodes, however, could not be confirmed in our study among the personnel of a medium-sized company. Our study population was smaller and probably the results were dispersed by individual variations in coping with work conditions. Secondly, as all participants were officers working in the same company there was little variation in job content, work conditions, and organizational culture. Finally, the personnel of a company interact with each other, from which the question arises whether they can be considered independent. Christensen et al. (2005) studied sickness absence The table presents the rate ratios (RR), adjusted for earlier sick-leave and psychological distress, and their 95% confidence intervals (95% CI) for the associations between the total number of sickness absence episodes, short (1-21 days) sickness absence episodes and long ([21 days) sickness absence episodes. The rate ratios show the effect of a 10-point increase on the psychosocial scales at the company level and found different associations between the psychosocial work conditions and sickness absence in different companies. Nielsen et al. (2006) investigated a broad variety of psychosocial work conditions in a population of 1,919 employees working in the private and public sector. They found a positive association between skill discretion and the number of short episodes of sickness absence in women. Among men, the short episodes were associated with the meaning of work. As for long episodes of sickness absence, the associations were reported for psychological work demands and decision authority in women, and both decision authority and supervisor support in men. Our results confirmed that the associations were gender-specific for role clarity being related to the number of short episodes of sickness absence in women but not in men. However, the associations between psychosocial work conditions and long episodes of sickness absence were neither found in men nor found in women. It should be noted that Nielsen et al. (2006) considered absences lasting more than 10 days as long episodes while we defined absences of more than 21 days as long in line with the GAZEL cohort studies. Differences in the definition of the duration of sickness absence episodes are a common shortcoming in sickness absence research, hindering the comparability of results.
Another way to measure sickness absence is to count the number of sickness absence days during follow-up. Rugulies et al. (2007) found client-specific demands (violence and threats from clients, emotional demands, and demands for hiding emotions), influence at work, the meaning of work, the quality of management, and role conflicts to be related to the number of sickness absence days in 890 human service workers. They used selfreported sickness absence data, asking workers for the number of sickness absence days in the last 12 months. We used recorded prospective sickness absence data, which were free of recall-bias, and found that high decision authority was associated with fewer sickness absence days. Role clarity was negatively related to the number of sickness absence days. Emotional demands were not related to the number of registered sickness absence days. Personal client contacts are probably more common in the human service sector than in the insurance sector where most client contacts are by telephone.
Strengths and limitations of the study
The strength of the study is that we used registered sickness absence data instead of self-reported sickness absence. Moreover, there was no loss to follow-up in the 3-year study period. Sickness absence as outcome variable was followedup after baseline measurement of psychosocial work conditions in January 2002, thereby limiting shared method variance or shared response biases. Earlier sick-leave and psychological distress, a proxy for the mental health status, were controlled for all statistical analyses. However, the information about factors not related to the workplace but known to influence sickness absence, such as marital state, number of children, leisure time activities, lifestyle, and social support outside work was not available. Another limitation was the fact that psychosocial work conditions were assessed at baseline only. Changes in perceptions cannot be ruled out, although there were no organizational changes in terms of reorganization, merge, managerial changes, or changes in work schedules or activities during follow-up. Finally, the results are at the most representative for office employees belonging to the upper-modal income levels.
In conclusion, the prospective associations between psychosocial work conditions and the number of sickness absence days differed from those between psychosocial work conditions and the number of sickness absence episodes. Decision latitude was significantly associated with the number of sickness absence days but not episodes. Thus, our hypothesis that decision latitude is associated with sickness absence was only partly confirmed. Role clarity was associated with the number of sickness absence days but only with the number of short sickness absence episodes in women. Other results were also gender-specific without a clear pattern for both genders. The investigated psychosocial work conditions explained 12-14% of the variance in sickness absence days. This suggests that other factors might be more important determinants of sickness absence in the investigated medium-sized insurance office.
Moreover, our results show that relying on the usual work determinants such as job demands, job control, and job support would be insufficient to characterize the psychosocial work environment of small-and medium-sized companies. Determinants of the psychosocial work environment should be assessed more broadly to develop tailormade company-specific interventions aimed at improving psychosocial work conditions.
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